o g V ) of 13 volatile organic compounds (VOCs) of environmental importance between the gas and liquid stationary phase (polydimethysiloxane) (PDMS) were studied using the gas liquid chromatographic technique (GLC). Temperature was varied from 303.15K to 423.15K to allow transport calculations for different seasons. Four PDMS polymers with average molecular weight ranging from 760 to 13 000 were used as solvents. The results of this work confirm that PDMS is well suited for VOCs scrubbing from waste gas streams. Linear plots of log
I. INTRODUCTION
The interaction between volatile organic compounds and polydimethylsiloxane in the form of specific retention volumes ( o g V ) at varying temperatures is presented in this study.
Many polymeric solvents such as polydimethylsiloxane (PDMS) may play critical roles in in the absorption of volatile organic compounds from contaminated air streams. In order to effectively use PDMS in the scrubbing of volatile organic compounds it essential to know how they interact with these compounds. The important measure of this property is given by the specific retention volume ( measuring specific retention volumes because of the small vapour pressure of PDMS. The procedure of the measurement in particular, the effect of flow rate of carrier gas, effect of sample size, and liquid loading were previously investigated [1, 2] . The specific retention volume is defined as the net retention volume per gram of stationary phase at 0 0 C. This is very important because it allows the comparison of retention data obtained at different temperatures with different weight of stationary phase. Specific retention volumes were introduced by [3] . Reference [3] suggested their use in place of partition coefficients in vapour identification. Reference [3] measured specific retention volumes for a series of alcohols, aromatic hydrocarbons, and esters in silicone 702 -fluid and tritolyl phosphate. Reference [4] measured specific retention volumes using GLC for polydimethysiloxane -hydrocarbon systems at 298, 313 and 328K. The carrier gas flow rate was varied from 18 to 120 cm 3 per minute and it was found to have no effect on the specific retention volumes. Reference [5] obtained specific retention volumes for polydimethysiloxane -hydrocarbon systems in four columns with different liquid loading. Experimental temperature and flow rate were varied from 298 -343K and 70 to 120ml/min respectively. Reference [6] reported replicate gas -liquid chromatographic based specific retention volumes, activity coefficients and interaction parameters of ten solutes with polydimethylsiloxane at 303K.
Though inconclusive, the effects of temperature on retention data in particular Kovats indices have been investigated and debated for a long time [7] . Almost linear dependence of retention data for non-polar solutes on non-polar phases have been reported [7] . The Antoine type (which is nonlinear) shows better performance for wide temperature range for systems involving non polar solutes on polar stationary phases [7] . There have also been numerous studies of temperature effects on solute retention in reversed phase liquid chromatography (RPLC). Linear Van't Hoff plots were observed in the typical RPLC systems as reported and cited [8] . In these studies the enthalpies of solute transfer from the mobile phase to the stationary phase were calculated from the van't Hoff plots. Nonlinear plots are often observed when the temperature range is more than 318K. Usually the temperature dependency of the specific retention volumes is expressed as 
II. METHODOLOGY
The apparatus used have been described previously [1] , [2] , [9] - [11] . The carrier gas was helium. A constant sample size of 0.1 l μ was injected into the columns at constant flow rate of 35.97ml/min. Measurements were made at temperatures varying from 303.15K to 423.15K. Special care was exercised to control and determine the system temperature accurately.
A
. Materials
The materials used have been described previously [1] , [2] , [9] - [11] . The thirteen solutes used in this work were coded numerically as in TABLE II for simplicity. 
B. Column Preparation
Polydimethylsiloxane (PDMS) was coated into Chromosorb P, AW -DMCS or Chromosorb W, AW -DMCS (acid washed, dimethylchlorosiloxane treated) from a solution in chloroform. Details of column preparation are shown in Table 1 . 
C. Calculations
The primary GLC data are the retention time, which is the time taken by the component to traverse through the column and the retention volume R V , the volume of carrier gas passing through that time. The net retention volume N V , is defined as in (4), where gas V is the volume of gas in the column (gas hold-up). The gas hold up volume is a measure of total volume of space available to the mobile phase in the system, that is the column dead volume, injector and detector volumes and volumes of any connecting tubing for example from column to detector. In a well designed system, the extra dead volume is small compared to the column void volume.
In gas-liquid columns the gas hold-up contributes 1 to 10 percent of the total retention volume. The homologous series method was used in this work because of the sensitivity of the flame ionization detector at low concentrations of the organic compounds. The time the non sorbed molecule takes to traverse through the column is given as in (5) (6) .
The corrected retention volume, o R V which takes into account the compressibility of the gaseous mobile phase, is given in (7).
The factor 2 3 j (7) corrects for the influence of pressure along the column and is given in (8) . ( )
The specific retention volume, corrected to 0 o , is given in (10). In (7-10), 2 3 j is the gas compressibility factor, o F is volumetric carrier gas flow rate at column outlet temperature and pressure, ml/min; respectively. The use of the flame ionization detector permitted the application of the mathematical air peak method to approximate air peak maximum. To account for the gas holdup in the column, the retention time was taken as the difference between the maxima of the air and solute peaks [12] .
III. RESULTS AND DISCUSSION

A. Variation of Specific Retention Volumes from Literature Findings
The solute specific retention volumes reported in Table 3 were calculated from corrected peak retention times using the well known expression of [3] . The retention times used in the calculation of specific retention volumes were averages of five measurements. Individual values of retention times were found to vary by no more than 1% in all cases. Specific retention volumes reported in this work compare very well with literature findings. The successful comparison gives an indication of the GLC as a rapid, simple and accurate method for studying the thermodynamics of the interaction of a volatile solute with a nonvolatile solvent. 
Temperature Dependence of Specific Retention Volumes
The specific retention volumes of chloroform, pentane, (11) where φ is the phase volume ratio and R is the gas constant. [8] , [15] - [21] .
The choice of the optimum temperature for the absorption process requires knowledge of temperature dependence of the activity coefficient. The derived Infinite dilution activity coefficients [2] , [9] - [11] calculated from the specific retention volumes reported in this study show that the higher the temperature the higher the activity coefficients. This tendency is very favorable for desorption, because higher values at higher temperature would ease regeneration. I. CONCLUSION Specific retention volumes for 13 volatile organic compounds in polydimethylsiloxane were measured over the temperature range from 303.15 K to 423.15K using the gas liquid chromatographic technique. Good linear relationships were observed on the plots of log V g versus T 1 . This can be used to predict the specific retention volumes and hence infinite dilution activity coefficients at temperatures not considered in this study. The measurements were highly reproducible with relative standard deviation and coefficient of variation in the determination of specific retention volumes of 0.00013 and 0.013 respectively. The close agreement of the specific retention volumes obtained in this study with those reported in literature proved that a sound technique was developed. 
